Abstract: Diverse organizational forms coexist in China's market economy, adapting and evolving in intensely competitive production markets. We examine the networks of founding chief executive officers of private manufacturing firms in seven cities of the Yangzi River Delta region in China. Through sequence analysis of ties that entrepreneurs relied on for help in the founding and critical events of their businesses, we identify three discrete forms of network governance: traditional kin-based, hybrid nonkin, and rational capitalist. We find that in traditional kin-based network governance, structural holes are linked to higher returns on assets and returns on equity. By contrast, in the rational capitalist form, structural holes and higher firm performance are not linked. We thus show that the content of the tie matters critically in the relationship between structural holes and firm performance.
T HE effect of social networks on economic action has long been a focal interest of economic and organizational sociology. When information circulates and refreshes in networks, cumulative advantage accrues to entrepreneurs through access to knowledge spillover and through innovation, leading to agglomerative growth and higher organizational performance (Owen-Smith and Powell 2004; Vedres and Stark 2010; Nee and Opper 2012) . Whereas close-knit networks foster trust and cooperation (Coleman 1988; Ruef 2010) , occupying "structural holes" between otherwise unconnected actors and groups can empower entrepreneurs by unlocking new opportunities (Burt 1992) . To deepen an understanding of the link between network structure and firm performance, we explore a context unlike the institutional environment of firms in the United States and Europe: specifically, the Yangzi River Delta, a manufacturing center of domestic capitalist enterprises in China. The founding chief executive officers (CEOs) of private manufacturing firms in seven Yangzi delta cities provided accounts of the ties they relied on during key events along a timeline that tracked the founding and growth of their business ventures. By examining the ties these entrepreneurs used sequentially, we find a differential relationship between network governance structure and firm performance within a regional ecology of coevolving organizational forms.
China's political elite crafted far-reaching economic reforms in 1978 with the objective of stimulating productivity and economic growth in the state-owned economy. An unintended consequence of economic reform and greater reliance on market forces was the empowerment of entrepreneurs and, with this, an explosive increase in the number of privately owned businesses. Rapid economic growth and entrepreneurial profits drove shifts toward an institutional environment in which a diverse mix of organizational forms competed for market share.
In the transition economy, diverse organizational forms coexist, adapt, and coevolve in production markets (Nee 1992; Walder 1995; Nee and Cao 1999; Oi 1999; Keister 2000; Xiao and Tsui 2007; Lardy 2014) . Using a novel sequential framework to analyze concrete network ties over time, we confirm three distinct clusters of CEO network governance structures: traditional kin-based, hybrid nonkin, and rational capitalist. We show that it is the content of ties that matters crucially for the relationship between networks and firm performance. In close-knit, familyrun firms, structural holes are linked to higher return on assets (ROA) and return on equity (ROE). By contrast, in the network governance of rational capitalism, structural holes and higher firm performance are not connected. By incorporating our sequence-analytic typology into a multivariate analysis of structural holes and firm performance, we demonstrate previously unexplored contingencies regarding the applicability of Burt's (1992) theory of structural holes. Although these contingencies emerge within the study of the institutional context of Chinese entrepreneurship, they are suggestive of directions for future research elsewhere. Indeed, China has recently emerged as a crucial test case for the structural hole theory writ large, suggesting a broader import to our findings (e.g., Xiao and Tsui 2007; Burt and Burzynska 2017) .
We frame our approach in the context of the transformative institutional change accompanying the emergence of capitalism in China ("Institutional Change and the Rise of Rational Capitalism" section). In the "Network Structure and Network Content" section, we clarify the distinction between the structure and content of network ties; in the "Data" section, we discuss our data from the Yangzi Delta Survey of Entrepreneurs and Firms; in the sections "Sequence Analysis of Entrepreneurial Networks" and "Multivariate Analysis," we detail our sequence analysis of the entrepreneurs' networks and our multivariate analysis of the interaction between structural holes and network governance structures in shaping firm performance across discrete clusters of entrepreneurs; in the "Results" section, we report our results; in the "Discussion" section, we discuss and critique Burt and Burzynska's (2017) discrepant results; and we offer conclusions about our analysis in the "Conclusion" section.
Institutional Change and the Rise of Rational Capitalism
In departures from state socialism, multiple pathways of market transition have all led to hybrid forms of politicized capitalism in which the state sets the regulatory framework and remains directly involved in a wide range of economic transactions (Oi 1992; Walder 1996; Opper 2007, 2010) . A defining feature of the politicized forms of capitalism is the persistent overlap of political and economic markets and the lack of a clearly defined boundary between the state and the firm (Lin 1995; Walder 1995 Walder , 2003 Parish and Michelson 1996) . Institutions and cultural beliefs associated with rational capitalism have been long established in the West (Merton 1940; Meyer and Rowan 1977; Weber [1927 Weber [ ] 1981 Weber [ , [1904 Weber [ ] 2001 Williamson 1985) . But the widespread diffusion of these institutionalized routines and rational myths of the Western world notwithstanding (Meyer 2009 ), rational capitalism has yet to displace a pervasive reliance on state intervention in economic life in former state socialist economies.
Market transition theory explains the emergence of a market society as arising from institutional change linked to a greater reliance on markets in economic life (Nee 1989 (Nee , 1996 . An emergent market economy enables entrepreneurs to manufacture products for exchange in markets as opposed to meeting nonmarket production targets set by government administrators. The theory argues that the replacement of bureaucratic allocation by market mechanisms involves a shift of power to entrepreneurs and direct producers. First, markets provide entrepreneurs and producers with a greater set of choices, enabling them to develop new means and modes for cooperation and exchange outside of state-controlled allocation. Second, marketization releases rewards based on a firm's performance. Lastly, markets endogenously expand opportunities for entrepreneurs to detect and assess new opportunities for profit making.
The transition to a market economy in China enabled and motivated the emergence of markets for innovation and increased reliance on innovative activity by firms to gain competitive advantage in markets (Nee, Kang, and Opper 2010) . Manufacturing firms competed for innovations to upgrade production processes and existing product lines with novel industrial designs, adopt new management techniques, and license or develop new patents.
Not surprisingly, given the Yangzi River Delta's long history as a robust commercial center, a private enterprise economy rapidly developed "from the bottom up" in this region, along with the privatization of state-owned and collective enterprises. Networks and norms furnished the social cement for dynamically evolving informal and formal economic institutions (Nee and Opper 2012) . In the private enterprise economy, traditional, hybrid, and modern corporate forms of rational capitalism coexist in a regional ecology of organizational forms.
Traditional
Historically, merchant households and family-owned craft workshops flourished in urban centers in the Yangzi River Delta region. In the traditional form of merchant capitalism, patrimonial authority was the organizing principle of family businesses (Weber [1922 (Weber [ ] 1978 . Kinship ties provided the basis for trust and cooperation (Hamilton and Kao 1990) . Today, private firms in the Yangzi River Delta region are listed predominantly as limited liability companies (LLCs), but the majority of these companies are owned by the firms' founders and, especially in the formative years, were organized as family businesses.
Hybrid
Hybrid organizational forms emerged in response to pressures for state-owned and collective enterprises to adapt to market forces and competition (Nee 1992; Oi 1992; Walder 1996) . In time, and despite state-crafted efforts to implement economic reforms, state-owned and collective enterprises were massively loss making under competitive pressure from private firms (Lardy 2014) . Though many firms were shuttered by local governments, the privatization of local, state-owned firms gained momentum in the late 1990s. A common practice in the privatization of loss-making, state-owned firms was for local governments to pass ownership to a factory director in a negotiated transaction, which obligated the new owner to retain the firm's employees. This meant that the new CEO of the privatized firm relied on longstanding personal ties in the founding and development of the business.
Hybrids encompass not only privatized firms but also traditional partnerships reinvented as a means for business partners to start up private firms in more capitaldemanding manufacturing and technology-enabled industrial sectors. As with family businesses, the reinvention of traditional business partnerships relied on strong personal ties for trust and cooperation, but such ties were typically based on nonkin relationships. In an institutional environment where state-owned banks discriminated against private enterprise, partnerships allowed professionals to pool their capital to found start-up firms, often in technology-intensive industrial sectors with higher costs of entry. In both the reinvented partnership and privatized, state-owned firms, founders shared a common reliance on the strength of nonkin personal ties in managing their firms.
Rational Capitalist
In the modern corporate form, "a formal, rationally organized social structure involves clearly defined patterns of activity in which, ideally, every series of actions is functionally related to the purposes of the organization." (Merton 1940:560) . Accordingly, in rational capitalism as it emerged in the West, CEOs of corporations rely on neither kinship nor network closure in managing their firms (Berle and Means 1932; Barnard 1968; Aldrich and Ruef 1999) . Rather, they are likely to seek help from alters on the basis of functional role, know-how, and capability.
As part of the state-crafted economic reform, the Company Law enacted in 1994 codified organizational routines and myths of the modern corporation as the basis for the legal form of LLCs and public corporations. Guthrie's (1999) study of state-owned enterprises shows that rational myths codified in the Company Law did in fact guide the reform of state-owned enterprises in Shanghai's industrial and commercial economy, establishing trends in the region. In the next phase of reform, entrepreneurs of private manufacturing firms joined the movement to incorporate under the Company Law. These entrepreneurs followed the listed public corporations in mimicking rational myths and cultural beliefs of modern corporations and defining the role of the CEO as a corporate leader in order to gain legitimacy for private enterprise. Numerous channels of information expedited the diffusion of rational myths and organizational practices of the modern American corporation. Social learning, legitimacy seeking, and mimicking rational capitalism quickened the process of diffusion of rationalized organizational practices and routines (Nee and Opper 2012; Tsui, Zhang, and Chen 2017) .
Network Structure and Network Content
An underlying trend in market transition-accompanying the expansion of markets for innovation and reliance on innovation by firms-is a parallel shift toward openness in entrepreneurs' networks. When describing networks, closure refers to the degree to which key contacts tend to know one another. Within closed networks, which are dense networks of overlapping mutual relations, entrepreneurs can benefit from advice, information, and material assistance by having embedded, strong ties with trusted alters (e.g., Coleman 1988; Uzzi 1996) . In contrast, network openness refers to the absence of dense webs of mutual relationships among one's key contacts and the presence of gaps in the network structure.
As Granovetter (1973) argued, social ties that span larger distances in the network space can provide conduits for new and novel information. This is because contacts who mutually belong to the same dense web of relationships will tend to already know the same things, whereas contacts located beyond this closed circle may be privy to new information. Burt's (1992) structural hole theory formalized and extended these insights by arguing that actors who bridge a gap in a network are better positioned to learn about novel ideas and useful information and control the flow of information between the communities they connect (Burt 2004) . These brokerage positions are said to be surrounded by structural holes in that there are few (if any) alternative paths between the communities they connect.
Applied to our data, the theory of brokerage predicts a positive association between structural holes in an entrepreneur's network and the performance of the entrepreneur's firm. However, evidence for structural hole positioning and brokerage as social capital is based largely on research involving American and European corporations. It may be that the structural hole theory is contingent on the nature of the institutional and cultural context. For example, Xiao and Tsui (2007) have recently shown that structural holes are not linked with individual success in a sample of Chinese managers in four high-tech firms. They suggest that Burt's theory may not hold in the cultural context of high-commitment organizations, in which boundary-spanning brokers are suspected by others of uncertain loyalties.
In our analysis, we examine not only network structure-measured in terms of the entrepreneur-founder's access to structural holes-but also network content (cf. Podolny and Baron 1997) . By network content, we mean the mix of different types of ties appearing in an entrepreneur's network of key contacts. We focus especially on the mix between professional and personal relationships that the entrepreneur relied on at key points in the founding and history of the firm. This focus allows us to introduce a second axis along which networks can be characterized as either open or closed.
Entrepreneurs who build their networks heavily around professional relationships predominantly rely on colleagues (whether inside or outside the firm) for advice, information, and material assistance. A dominance of such professional ties in the entrepreneur's network signals an openness to people outside his or her immediate social orbit and is contingent on functional role and human capital (training, experience, knowledge, and expertise). In contrast, an entrepreneurial network dominated by kin and close personal relations (e.g., classmates and neighbors) is closed in the sense that ties reflect social proximity rather than human capital and specialized knowledge or expertise. In an institutional environment where property rights and legal recourse are unreliable, reliance on kinship and friendship often brings specific benefits of higher trust and solidarity (Peng 2004 ). Yet in a market economy in which innovative activity is important for business success, closed kinship and nonkin networks can seal off access to novel ideas, entrepreneurial opportunities, and useful tacit knowledge that is available to competitors with open networks.
In sum, networks can be more or less open in two distinct ways: (1) by featuring structural holes and thus bearing opportunities for valuable brokerage and recombination and (2) by featuring a predominance of professional ties formed on the basis of human capital rather than kinship or other forms of social proximity. Clearly, these two elements of openness are often correlated in practice. Kin and other strong social ties are less likely to bridge large distances in the network space (Granovetter 1973) . Accordingly, structural holes should be less common in networks that are dominated by such ties compared with networks that are dominated by professional and other less personal connections. But when analyzing entrepreneurial networks, it is nonetheless important to distinguish the effect of structural holes per se from that of reliance on professional connections: is it the structural hole itself that matters or, rather, the types of network ties correlated with this structural feature?
Data
Our data come from the third wave (conducted in 2012) of the Yangzi Delta Survey of Entrepreneurs and Firms, a decadelong longitudinal study of the emergence of modern capitalism in China (2005 to 2017). The study follows 711 entrepreneurs of private manufacturing firms randomly sampled in seven cities: Hangzhou, Ningbo, and Wenzhou (Zhejiang Province); Nanjing, Changzhou, and Nantong (Jiangsu Province); and Shanghai. The economic and geographical diversity of the regional economy and the array of industries sampled (textile, medical and pharmaceutical, ordinary machinery, vehicle and automobile parts, and communication equipment, computer, and electronic manufacturing) contribute to the utility of this data set in a systematic study of the mechanisms in the emergence of a private enterprise economy in China. The sampling frame was stratified by location, industrial sector, and size of the firm. The sample was drawn from complete local firm registers. As a stratified random sample, it oversampled medium (100 to 300 employees) and large (more than 300 employees) industrial firms and limited the inclusion of small firms (10 to 100 employees) to no more than two-thirds of the sample. About 100 firms were drawn from each of the seven cities. For a detailed account of the research design, sampling, and survey methodology, see Nee and Opper (2012:52-70) .
The Market Survey Research Institute of the Shanghai Academy of Social Sciences (now a private survey research firm) conducted the survey. Two professional survey researchers participated in face-to-face interviews with the CEOs at the CEOs' factories. If a CEO was not present or was busy, a new appointment was set up by the survey research team. To secure detailed financial data on firm performance, the CEO was invited to ask the firm's chief financial officer to complete the second part of the survey questionnaire on firm size, structure, ownership, performance, competition, taxation, and finance for the three years before the survey. The aim was to build a longitudinal data set. This meant that the survey questionnaire used in the surveys that were conducted in 2006 and 2009 was largely unchanged for the 2012 survey apart from a new lab-in-the-field experiment and the addition of a network name-generator module used for the General Social Survey, which Nee and Opper adapted to the timeline and social context of the emergence of modern capitalism in China.
Among the 700 firms in the 2012 survey, 9 percent were large, 25 percent were medium sized, and 66 percent were small enterprises. The median number of employees among the firms sampled was 67, and the mean was 133. The median annual sales of firms in the sample was 8.6 million Chinese yuan (CNY), and the mean was 24.9 million CNY. Eighty-four percent of the entrepreneurs surveyed were male, and 16 percent were female. The median of the entrepreneurs' annual income from the firms was between 200,000 and 250,000 CNY. The median age of the entrepreneurs was 45 years, and the mean was 46 years. The median education level of the entrepreneurs was junior college (attained by 31 percent). Fifty-four percent of the entrepreneurs held rural household registration at birth. Twenty-five percent were members of the Communist Party of China (CPC), and 5 percent previously held a cadre position in a government office. Eighty percent of those in our sample were founders of their firms, and 88 percent were owners (sometimes along with others). Thirty percent of the firms had been privatized; they had previously existed as state-owned and collective enterprises before registering as private firms. Reflecting the high retention rate, 75 percent of the respondents in the 2009 survey participated in the 2012 survey of entrepreneurs and firms.
Sequence Analysis of Entrepreneurial Networks
To identify discrete network governance types in the data, we rely on the entrepreneurs' accounts of the network contacts they relied upon at different stages in the life courses of their firms. Our goal is twofold. First, we want to differentiate each firm by its CEO's network governance structure. Second, we want to capture change over time both within and across network governance types in order to assess the proposition that market transition leads to convergence in firms' reliance on increasingly human capital-based governance.
The sequence of key network contacts in a firm's history is based on responses to six name-generator questions. The first asks the respondent to report the network alter who was most valuable to him or her in founding the firm. The subsequent five questions ask, in turn, who was most valuable at the time of one of five postfounding events that were significant in the firm's history (based on reports from the respondent). In each case, respondents could report a new alter or one of the same alters named previously. Respondents further assigned roles to each alter based on the following set: nuclear family, other relative, neighbor, CPC member, childhood tie, classmate, military tie, workplace colleague, business association member, or none of the above. By examining individual descriptions of alters coded as "none of the above," we determined that this residual category often involved nonworkplace professional ties (e.g., a professional contact in a different firm). One clear benefit of this novel, event-based network instrument is that the explicit connection between each alter and one or more specific events in the history of the firm likely improves a respondent's accuracy in recalling and characterizing these relationships (Sorenson 2017) .
Using the responses to these name-generator questions, we induced a sixelement sequence for each entrepreneur. The six significant events in the life course of the firm (including the founding event) are ranked in chronological order, and the element assigned to each sequence position reflects the type of alter whom the entrepreneur relied upon during that event. After an exploratory analysis in which all 10 roles were treated separately, we collapsed them into four exclusive categories: (1) kin-based ties (family or relative), (2) nonkin personal ties (neighbor, party, childhood, classmate, or military), (3) workplace ties (colleague), and (4) nonworkplace professional ties (business association or other). 1 We also examined sequences in which ties are categorized by both role and duration. However, duration did not substantively affect the clustering solutions produced by the sequence analysis, so we opted for the more parsimonious element set. Finally, we dropped 25 respondents who provided missing or incomplete sequence data, leaving us with complete six-element network sequences for 675 entrepreneurs.
We applied an optimal matching algorithm (Abbott and Tsay 2000) to entrepreneurs' network sequences to identify clusters of firms with similar network trajectories. The procedure is as follows: Every unique sequence observed in the data is compared with every other, producing a matrix of pairwise dissimilarities. We observed a total of 260 unique sequences in the data, which means that the number of pairwise comparisons exceeded 33,000. 2 The dissimilarity between two sequences i and j reflects the "cost" of turning one into the other by using a combination of "indels" (insertions or deletions) and "substitutions." Indels make two sequences more similar by inserting or deleting elements, whereas substitutions replace one element with another. For example, consider two five-element sequences made up of letters in the alphabet: AABADF and CAABAD. By using only indels, the second sequence could be turned into the first by deleting C and inserting an F at the end. If the two sequences were AABADF and AACADG, we could turn the second into the first through substitution by changing C to B and G to F.
As the name suggests, the optimal matching procedure turns one sequence into another by using the optimal (i.e., minimal cost) combination of indels and substitutions. Thus, the key modeling decisions concern the relative costs of these different moves. Following common practice, we assigned substitution costs based on observed transition probabilities. Specifically, the cost of substituting element i for element j reflects the mean of the directed transition probabilities between i and j such that substituting elements that rarely neighbor one another in observed sequences is more costly than substituting two elements that often neighbor one another. 3 We set the cost of indels at 2, which equals the maximum possible substitution cost. 4 The ultimate goal of the optimal matching procedure is to identify a data-driven typology for further analysis. Once the sequence dissimilarity matrix has been obtained, the typology is derived by using the pairwise dissimilarities to group the observed sequences into a manageable number of clusters. Following standard procedures, we employed an agglomerative hierarchical clustering algorithm based on Ward's linkage criterion to produce three distinct clusters. Rather than relying on a priori assumptions concerning the desired number of clusters, the three-cluster solution is based on an empirical stopping rule (Duda, Hart, and Stork 2001) .
The three clusters map closely onto the network governance structures previously described. Figures 1, 2 , and 3 track the relative prevalence of the different types of network ties at different life course stages for the firms in each cluster (Cornwell 2015) . Figure 1 shows that entrepreneurs in the first and largest cluster (N = 379) relied heavily on ties with professional colleagues at all observed stages. These are the rational capitalist firms that have relied consistently on human capital-intensive governance structures. Figure 2 shows that entrepreneurs in the second cluster (N = 163) relied heavily on kin-based ties for early events in their firm's life course before gradually shifting toward workplace-based ties in later stages. These are the traditional kin-based firms. Congruently, Figure 3 shows that entrepreneurs in the third cluster (N = 133) typically relied on nonkin personal ties for aid with early events in their firm's life course before increasingly drawing on workplace-based ties for later events. These are the hybrid nonkin partnership firms.
The visualizations suggest that traditional kin-based firms and hybrid nonkin partnerships gradually acquired the network profile that is typical of the modern capitalist firm through the replacement of personalized social capital with professional ties. The visualizations indirectly suggest shifts in the institutional environment that enabled and motivated the emergence of rational capitalism that is evident in convergent network governance. Clearly, the network governance of firms in the three clusters is trending toward more openness in CEOs' networks. Thus, large differences in network governance for early events in a firm's life course appear to shrink with time. In other words, the organizational dynamics of competition and selection in China's market economy appear to reinforce "blending" more than "segregating" processes (Nelson and Winter 1982; Hannan and Freeman 1989) Network governance type tells us much about the types of contacts relied upon in early events but less so for later events because entrepreneurs across all three clusters increasingly rely on professional ties rather than kin or nonkin social capital in later stages of a firm's development. In part, this reflects the well-known shift to reliance on professional managers by founders of family firms as their businesses mature (Berle and Means 1932) .
Multivariate Analysis
We next present a multivariate analysis of firm performance as a function of network governance, with openness measured in terms of both the structure and content of ties. For firm performance, we employed two standard measures: ROA and ROE. 5 For network governance structure, we simply use dummy variables indicating each firm's membership in one of the three clusters: traditional kin-based firms, hybrid nonkin firms, and modern corporate firms. As a measure of structural openness, we use network constraint: the extent to which an individual's network time and energy are absorbed in ties with one contact or group of contacts as opposed to being more evenly dispersed (Burt 1992) . Network contacts were elicited through the six event-based name generators discussed in the previous section as well as additional questions regarding the (up to four) people who were most valuable to a firm's business activities during the present year, the one person who has been the most difficult to deal with during the present year, and the most valuable senior employee during the present year.
In contrast to the sequence analysis, in which we focused on change over time in key contacts, our measurement of network constraint focuses only on the static network elicited by aggregating all of the entrepreneur's named contacts. This is because respondents were not asked how long a given alter has known any other alter or how one alter was connected to other alters at different points in the past. The inclusion of such questions would have exponentially increased the length of the network questionnaire and would have raised concerns about response accuracy. Although the timeline position of each ego-alter relationship allows us some longitudinal perspective, we are unable to measure network constraint longitudinally. 6 High network constraint indicates the absence of structural holes in an actor's network and therefore fewer opportunities for valuable brokerage. Thus, constraint decreases with the size of a person's network and increases with the density or closure among his or her contacts as well as the extent to which one contact is strongly connected with a person's other contacts. Following Burt (1992) , we measure the extent to which each network alter j constraints ego i as
where p ij measures the proportion of i's contacts directly invested in alter j and ∑ q p iq p qj measures the proportion of i's contacts indirectly invested in j through other alters q who are also tied to j. To calculate these relevant proportions, we weighted all contacts (between i and j and between j and q) according to i's classification of the relationship as distant (1), close (2), or neither (0). 7 Network constraint C i for each entrepreneur is the summed total ∑ j c ij . We also included a set of control variables that could potentially confound the relationships between firm performance and the network-based explanatory variables.
CEO's Personal Characteristics
The CEO's household registration at birth (rural = 1) could influence his or her access to interpersonal connections and network formation given China's enormous rural-urban divide. Gender (male = 1) is potentially correlated with both network and firm characteristics in a male-dominated business environment. We also include dummy variables for CPC membership (party member = 1) and whether the CEO ever held a cadre position in government office (yes = 1) because both may affect a person's political connections, which represent one category of nonkin personal ties.
Table 1:
Comparison between founder-as-CEO firms and non-founder-as-CEO firms.
Non-Founder-as-CEO (141) Founder-as-CEO (559) Total ( 
Firm Characteristics
We included a dummy variable for whether a firm has a research and development (R&D) department (yes = 1), which might facilitate innovative activities and correlate positively with firm performance. We also included firm age as a covariate because the CEO's network develops over the firm's history, and firm performance may be correlated with firm age. Finally, we included fixed effects for industrial sector and city in order to ensure appropriate comparisons across firms. 8 We restricted our analysis to the 559 firms for which we knew that the CEO was also a founder of the firm. We think that it is crucial to focus on founder-as-CEO firms (which account for 80 percent of our sample) when analyzing network effects on performance.
The role of a CEO tends to be different in the founder-as-CEO and non-founderas-CEO firms. The entrepreneurial function when founding a firm consists of devising new combinations of resources, organizing production, marketing, and creating novel products (Schumpeter 1942) . In founder-as-CEO firms, the CEO is the single most important person in the firm, and his or her agency is well reflected in organizational decision-making. The status of the current CEO as a founder of the firm has been shown to reflect the power of the CEO within the firm (Adams, Almeida, and Ferreira 2005) as the individual who is ultimately responsible for firm processes and outcomes (Finkelstein 1992 ) and who determines the success of the firm (Daily and Johnson 1997) . Given the role played by a CEO as the founder of a firm, the network contacts of founder-CEOs are likely to have influence on crucial decisions made in the firms. By contrast, the power and influence of a professional manager-CEO is restricted because of the existence of large shareholders behind him or her. Therefore, our focus on founder-as-CEO firms helps to justify the focus on network governance as the channel through which the CEO's network affects firm performance. Table 1 shows descriptive statistics for both founder-as-CEO firms and nonfounder-as-CEO firms. Table 2 displays descriptive statistics across the three network governance clusters for founder-as-CEO firms. The three clusters are similar with regard to most dimensions, which likely reflects the convergence we observed in the sequence analysis. However, there are some notable differences. Namely, rational capitalist firms tend to have more patents than traditional family firms, and hybrid nonkin firms tend to be older and have more employees than rational capitalist firms.
To capture the contingent ways in which network structure and network content are associated with higher or lower performance, we employed a set of nested ordinary least squares regression models that examine the association between network constraint and firm performance both in the aggregate and separately by network governance type. Table 3 summarizes results from our regression models predicting firm performance as a function of network constraint and governance structure with the previously discussed control variables. All models include robust standard errors clustered by city. As a baseline, model 1 shows a negative association between network constraint and ROA; model 3 shows a less precise but still negative association for ROE. This suggests a likely baseline association between network constraint and firm performance, adjusting for membership in one of the three network governance clusters and a robust set of controls. 9 However, models 2 and 4 incorporate interaction terms between cluster membership and network constraint in order to separately estimate the network-firm performance association for firms with different network governance structures, and this second set of models suggests that the association between network constraint and firm performance depends Table 3 ).
Results
critically on the content of ties. In rational capitalist and hybrid nonkin partnership firms, the presence of structural holes is very weakly associated (if at all) with firm performance. In contrast, structural holes are more clearly and positively associated with firm performance in traditional kin-based firms, in which entrepreneurs with low-constraint networks manage firms with higher ROA and ROE. To further demonstrate this point, we graph these interaction effects for ROA and ROE in Figures 4 and 5 . In both cases, we observe a negative association between network constraint and firm performance among the kin-based firms compared with a weak or null association for hybrid nonkin and rational capitalist firms. Across the three forms of network governance structures, the traditional kin-based firms had CEOs with the highest average network constraint-it is for precisely these firms that access to structural holes is associated with higher firm performance. As seen in Figure 2 , these traditional firms generally begin with a closed kin-based network and then gradually open up to include more professional contacts. Our regression results suggest that as these firms develop, reaching Table 3 ).
beyond the entrepreneur's closed network becomes especially crucial in bringing higher marginal returns to the firm. As innovative activity increases in importance in China's market economy, entrepreneurs in kin-based firms reach out through bridge ties for new ideas and innovation. For the hybrid nonkin and human capitalbased firms, in contrast, reliance on nonkin ties may already provide exposure to innovative activity inside and outside a firm and thus be a sufficient stimulant to firm performance without the need to maintain structurally diverse or open networks. 10 Discussion Notably, our results differ from those reported by Burt and Burzynska (2017) , who also use data from Nee and Opper's 2012 Yangzi Delta Survey of Entrepreneurs and Firms. We focus above on our own, original analysis, but we have also replicated their analyses using the same covariates and show that log network constraint (which is inversely correlated with structural holes) negatively predicts a firm's number of employees, annual sales, and number of patents. They argue that their results confirm a positive effect of network openness on business success: "Our first conclusion is that access to structural holes is a competitive advantage in China as in the West" (Burt and Burzynska 2017:238) . However, their use of the number of employees, total sales, and patents as outcome measures of business success is highly problematic. These variables reflect accretion over an extended period of time, and they are more related to firm size than firm performance. As such, they introduce a strong potential for reverse causality: Does access to structural holes provide entrepreneurs with opportunities to expand the size of the firm, or do CEOs of larger firms merely have access to larger, more diverse, and more open networks?
Firm size is certainly not a straightforward measure of business success (Goerzen 2007). Indeed, firm size is often used as a control variable in studies that try to measure firm performance more directly (Murphy, Trailer, and Hill 1996) . The number of employees on a firm's payroll is a particularly unreliable way to measure firm performance and success. State-owned enterprises tend to have more employees than needed as a means to promote full employment. Many of the larger firms in the sample were privatized firms that were previously owned by the state before being passed on to private owners along with the responsibility of keeping the employees. 11 In the 2012 survey, the average number of employees in privatized firms was 190 compared with 109 in businesses that were founded at the outset as private firms. Nee and Opper (2012) show that despite their initial advantage in size and asset endowment, these privatized state-owned firms lag in performance over time compared with firms founded at the outset as private businesses-largely because of the obligation to retain the original workers. In other words, lower firm performance characterized privatized firms with more employees rather than firms with fewer employees founded as private businesses at the start-up stage.
To the extent that Burt and Burzynska's (2017) analysis picks up the unmeasured effects of redundant employees, the link between CEO network structure and firm size might reflect a variety of possible mechanisms having little to do with the competitive advantages of open networks. Notably, they find that structural holes are not associated with business success when they restrict their analysis to the CEO's current network by excluding ties relied upon only in the past (see their  Table 3 ). They explain this finding by claiming that limiting an entrepreneur's network to current contacts significantly underestimates the network association with business success because it ignores the important possibility that past contacts "gone into remission can be reanimated to advantage" (p. 232; also see Granovetter [1973] ). In other words, they argue that including both past and current contacts is essential to uncovering network advantage. An alternative and arguably more plausible explanation is that the CEO's current network ties do not predict their key outcome variables because those measures do not reflect present-day firm performance. For instance, the firm's number of employees is accrued over many years and through many intertwining causal pathways-some are potentially related to network structure, but many likely are not. Their hypothesis arguing that access to structural holes provides entrepreneurs with a competitive advantage cannot be tested by using the number of employees, sales, and patents as measures of business success.
For reasons discussed earlier, we think it is crucial to focus on founder-as-CEO firms when analyzing network effects on performance and innovation. Therefore, unlike Burt and Burzynska, we restricted our own analysis to those 559 firms (80 percent of the overall sample). As an additional test of their hypothesis, we further replicated their analysis using the same controls they used but with the sample restricted to founder-as-CEO firms and with standard measures of firm performance. Table 4 shows the results. The association between log network constraint and present-day firm performance measured in terms of ROA and ROE is negligible.Thus, Burt and Burzynska's (2017: 
Conclusion
In homage to Weber's "iron cage" image, DiMaggio and Powell (1983:147) observed that the "bureaucratization of the corporation and the state have been achieved." They detailed a research program exploring the isomorphism of institutionalized rules and routines in the context of stable organizational fields (Powell and DiMaggio 1991) . Following suit, network analysts explored the workings of social structure in markets and organizations also in a framework of comparative statics in equilibrium (Granovetter 1973; Coleman 1988; Burt 1992) . In extending the structural hole theory, empirical studies have focused on the networks of managers and individual outcomes, such as pay and promotion, within large firms (e.g., Burt 2004; Kleinbaum 2012 ). Yet in studies of departures from state socialism, the assumption of equilibrium and comparative statics has been on wobbly grounds. In all the transition economies, there have been pervasive uncertainties and risks associated with institutional frameworks in flux and disequilibrium. To what degree can analytic approaches, which assume conditions of stable equilibrium, be aptly extended to the social and organizational dynamics of transformative institutional change? 13 The aim of state-crafted economic reform was the renewal of productivity and the growth of a centrally planned economy, but its unintended consequence was a punctuated equilibrium giving rise to self-reinforcing organizational dynamics of decline, the adaptive change of state-owned enterprises, and an explosive birth of privately owned firms. In China's market transition, traditional, hybrid, and corporate organizational forms adapted and coevolved in institutional environments that were undergoing rapid, transformative change. Clearly, the challenge is to analyze the social dynamics of adaptation and the coevolution of this diverse mixture of firms. For economic and organizational sociology, this calls for a regional ecology approach that enables a simultaneous time series analysis of coexisting network structures and organizational forms.
Our study has focused on a large sample of private manufacturing firms in the Yangzi River Delta region. We use the concept of network governance structure to distinguish three broad types of firms: traditional kin-based, hybrid nonkin, and rational capitalist. We confirmed this typology through a sequence analysis of the types of network contacts on whom the sampled CEOs relied at successive key events in their firm's history. Despite the clear differences across the three clusters, especially at early stages of the life course of each firm, our analysis also shows evidence of convergence toward increased openness in entrepreneurs' networks-a clear trend toward increasing reliance on professional colleagues across all three types of firms. Our multivariate regression analysis shows that the relationship between structural holes in a CEO's network and firm performance depends critically on the firm's network governance structure. Although structural holes are strongly associated with firm performance among traditional kin-based firms, we do not find any such association for hybrid nonkin and rational capitalist firms. The network of CEOs of traditional kin-based firms has the lowest openness among the three network governance structures, and for those firms, reaching beyond the CEO's closed, kin-based network brings higher marginal returns. In our replication of Burt and Burzynska's (2017) analysis, we found that their use of the number of employees, sales, and patents as measures of business success is problematic because these factors are more related to firm size than performance. And we uncovered a problem of reverse causality wherein the link between an entrepreneur's structural holes and business success is likely a feature of larger firms merely having larger and more open networks.
A high-profile challenge to Burt's (1992) structural hole theory comes from Xiao and Tsui (2007) , who show that structural holes are not associated with higher career achievement among managers in Chinese high-tech firms. They account for this finding by suggesting that the control and informational benefits of structural holes are culturally contingent and fail to materialize in China's collectivistic society, in which the boundary-spanning broker is subject to distrust. Thus, China has emerged as a high-leverage cultural and institutional context for evaluating theories of social capital more generally. Burt and Burzynska's (2017) recent article is in part a response to Xiao and Tsui, purportedly showing that structural holes have the same beneficial effects in the East as in the West.
In this debate, we chart a middle course on the question of the structural hole theory and cultural differences between the East and West. First, Xiao and Tsui's study uses the comparative statics approach to examine within-firm career achievement of middle-and lower-level managers in four Chinese tech firms. But even in this context, the key lies in organizational-level distinctions between high-commitment firms (those emphasizing mutual investment rather than opportunistic brokerage) and low-commitment firms (in which the network correlates of success more closely resemble those attributed to Western organizations). The question of China as a collectivist culture eludes measurement and analysis and remains an omitted variable in the empirical analysis of payoffs to structural holes in Chinese tech firms. Second, the focus on managerial career achievement in two surveys six months apart, although a control for reverse causality, omits the effects of broad shifts in the institutional environment that come with a chronological timeline extending beyond a six-month frame. It is difficult to generalize from Xiao and Tsui's microlevel findings and draw broad inferences about the structural hole theory being applicable in the individualistic West but not in collectivist societies like China. Suppose, for example, that Xiao and Tsui had sampled four family businesses. Might their results then have shown that kin-based managers in these firms with access to structural holes are rewarded for brokering entrepreneurial opportunities for their firm? Thus, although our results are complementary to Xiao and Tsui's in showing no significant effect of structural holes on firm performance in rational capitalist and hybrid nonkin partnership firms in the Yangzi River Delta region, we do not draw the same inference from these findings in light of our regional ecology approach. Furthermore, our sequence analysis of coevolving organizational forms confirms a broad trend toward convergence, pointing to increasing openness in the network structure of CEOs of private firms.
What are the implications of our approach and findings for future research? Clearly, China offers an important "strategic research site" for organizational and economic sociology (Merton [1949 (Merton [ ] 1968 . The 1990s and 2000s witnessed the emergence of organizational forms and economic institutions of modern capitalism in China; however, traditional, hybrid, and rational capitalist forms are still adapting and coevolving. Fukuyama's (1992) "end of history" has not arrived. For this reason, research needs to take into account a regional ecology of firms that coevolve in economic and political markets for profits and survival. Ecologists have long sought to examine organizational behavior in the context of a population ecology of diverse organizational forms (Hannan and Freeman 1989) . Our findings show that it is possible to identify empirically discrete network governance structures through sequence analysis of network ties collected on a timeline from a firm's founding through critical events of its development. This, followed by multivariate analysis of the association between the entrepreneur's network and firm performance, allows for a deeper understanding of the tension between closure and brokerage posited by the social capital theory.
Notes
1 Respondents could assign more than one role for particular alters. In such cases, we reduced role combinations to a single role category based on a simple heuristic: Alters are assigned to the role that entails the strongest and most durable ties. Kin-based ties are at the top of this hierarchy and are coded as such regardless of role combinations; next come nonkin personal ties, followed by workplace ties and, finally by nonworkplace professional ties.
2 These pairwise comparisons are conducted by using the standard Needleman-Wunsch algorithm.
3 Formally, the cost of substituting element i for j (or vice versa) equals 2 − p(i, j) − p(j, i), where p gives a transition probability. Because each directed transition probability varies between 0 and 1, substitution costs vary between 0 and 2.
4 We have also experimented with higher indel costs (i.e., 2.5) and found substantively similar results.
5 As reported in the 2012 survey (referring to firm performance in 2011).
6 Sorenson (2017) discusses these limitations in detail.
7 Alternatively, we tested models in which ties between two alters reported as "neither close nor distant" were treated as being in-between "distant" and "close" and found nearly identical results. For ties between ego and alter, there are actually four options: "distant," "less close," "close," and "especially close." We coded "distant" and "less close" together as representing a weaker tie (1) and "close" "and "especially close" together as representing a stronger tie (2).
8 We do not include control variables for firm size in our models because our measures of firm performance-ROA and ROE-are relative to firm size. When firm size is included as a control, however, the results are consistent with what we report here.
9 We especially want to highlight the inclusion of fixed effects for cities as localized social, cultural, and economic features that potentially influence the formation of a CEO's network and firm performance.
10 Although we will not devote much attention here to the set of control variables, the effects of firm age and having an R&D department are worth noting. Younger firms tend to perform better than their older peers, showing the late-mover advantage of firms that entered into a market that had already been developing over time. Having an R&D department is associated with higher ROA, suggesting returns on innovation.
11 Thirty percent of the firms in the sample were formerly state-owned enterprises. These firms tended to be loss making due in part to the rigidity of the employment policy of local, state-owned enterprises. As Shleifer and Vishny (1994) show, politicians like full employment, and they spend more on wages than an entrepreneur would as a private owner.
12 We identified a coding error that led Burt and Burzynska (2017) to draw erroneous inferences about trust in China in their subsection on network closure and trust. They wondered why "Seventy five percent of event contacts are from a source unknown. The percentage is 93.1% for nonevent contacts" (p. 238). Yet, they treat workplace ties in the network survey as contacts from an unknown source. The "people outside the usual sources for trusted contacts" they refer to are mainly workplace colleagues. Thus, one problem for Burt and Burzynska (2017) may be their relative lack of substantive familiarity with Nee and Opper's research design, data set, and adaptation of the namegenerator module. Readers who are interested in learning more about our replication results of Burt and Burzynska may obtain more detail from the authors.
